In the course of our ongoing research for bioactive fungal secondary metabolites, the ethyl acetate extract from the culture broth of the freshwater fungus Beltrania rhombica was found to exhibit interesting antibacterial and anifungal activities against Staphylococcus aureus ATCC25923 and Candida albicans with MIC values of 0.98 and 15.6 mg/ml, respectively. This fungus was collected at the Ton-Nga-Chang Wildlife Sanctury, Songkhla Province, southern Thailand. 1) To our knowledge, no chemical investigation of B. rhombica has been reported. We describe herein the isolation and structural elucidation of two new sesquiterpenes and five enantiomers of known eudesmane sesquiterpenes. They were tested for antimicrobial activity against S. aureus ATCC25923 and C. albicans.
Rhombidiol (1) possesses the molecular formula C 15 H 26 O 2 as determined by HR-MS. The IR spectrum displayed absorption bands at 3360 and 1644 cm Ϫ1 due to a hydroxyl group and a carbon-carbon double bond, respectively. The 1 H-NMR spectrum (Table 1) 2) The fragments in the mass spectrum at m/z 159, 145, 105 and 59 clearly confirmed a diol with an eudesmane skeleton.
3) All methyl and the geminal olefinic protons were used as starting points to assign other protons and carbons by analysis of HMBC (Table 1) and HMQC correlations. In addition, the establishment of the proton connectivity was deduced from the COSY spectrum. The angular methyl protons (Me-14) gave 3 J cross peaks in the HMBC spectrum with the methylene, methine and oxymethine carbons at d 34.8 (C-1), 42.4 (C-5) and d 75.2 (C-9), respectively, while H-9 showed 3 J HMBC correlations with C-5 and the methine carbon at d 42.1 (C-7). In addition, 3 J cross peaks between the gem-dimethyl protons (Me-12 and Me-13) and C-7 as well as those between the geminal olefinic protons (H-15) and C-3 (d 36.7) and C-5 were observed. These results established the location of the hydroxyisopropyl and hydroxyl groups at C-7 and C-9 of the b-eudesmane skeleton, respectively. These assignments were further supported by From the large coupling constant of H-5, the presence of a trans-decalin framework was deduced. 4) Irradiation of H-5 affected the signal enhancement of Ha-1, Ha-3 and H-7, but not H-9 and Me-14 ( Fig. 1) . These results confirmed the trans-relationship between H-5 and Me-14 and also established the spatial arrangement of H-7 and H-9 in axial b-and equatorial a-positions, respectively. The triplet signal of H-9 with a small coupling constant of 2 Hz due to coupling with both axial and equatorial neighboring protons (H a H b -8) supported its equatorial a-position. From these results, rhombidiol (1) was assigned as eudesm-4(14)-ene-9b,11-diol.
Rhombitriol (2), with a molecular formula of C 15 H 26 O 3 by HR-MS, exhibited IR absorption bands at 3441 (O-H stretching) and 1645 (CϭC stretching) cm
Ϫ1
. The 1 H-NMR spectrum (Table 1 ) was similar to that of (Ϫ)-longilobol (3). However, the angular methyl protons (Me-14) in 2 were shifted to lower field than those found in 3, a trans 5-hydroxyeudesmane (d 0.87), suggesting that the C-5 hydroxyl group was cis to Me-14. 5) This was confirmed by the following difference NOE data. For trans-fused decalins, such as 1, enhancement of the axial H-2, H-6 and H-8 signals should be observed when Me-14 is irradiated (Fig. 1) . In our case, the axial H-1 signal (d 1.79, td, Jϭ13.5, 4.5 Hz), instead of the axial H-2 signal (d 1.74, m), and the axial H-6 signal (d 2.23, t, Jϭ13.5 Hz) were affected on irradiation of Me-14 (Fig. 1) . These results also indicated that an axial aposition of C-8 was occupied by a hydroxyl group, not a hydrogen atom. The methine proton, H-7 (d 1.96, ddd, Jϭ13.5, 6.5, 3.5 Hz), was located at the axial b-position according to its signal enhancement upon irradiation of the equatorial H8b. Thus, rhombitriol (2) was assigned as 5a, 8a-dihydroxyb-eudesmol which differed from 3 at the stereochemistry of C-5 and C-8.
The other isolated compounds were identified by comparison of physical data, especially [a] D , HR-MS and NMR spectral data, with the reported data to be (Ϫ)-longilobol (3), 6) (6) 2) and (Ϫ)-5b-hydroxy-b-eudesmol (7). 5, 10) This is the first report on the isolation of (Ϫ)-enantiomers of above sesquiterpenes. All compounds isolated showed weak antibacterial and antifungal activities with similar MIC values Ͼ128 mg/ml against S. aureus ATCC25923 and C. albicans while standard vancomycin and amphotericin B gave MIC values of 1.0 and 0.1 mg/ml, respectively. Further work is required to explain the activity of the crude extract. C) spectrometer using deuteriochloroform solutions with tetramethylsilane (TMS) as internal standard. EI and HR-EI mass spectra were measured on a ThermoFinnigan MAT95XL spectrometer. Thin-layer chromatography (TLC) and precoated TLC was performed on silica gel 60 GF 254 (Merck). Light petroleum had bp 40-60°C.
Fungal Isolation Beltrania rhombica was isolated from a foam sample collected at Ton-Nga-Chang waterfall, Songkhla province, southern Thailand, during June-July, 1998.
1) The fungus was identified on the basis of its morphology.
11) B. rhombica is a dematiaceous hyphomycetes. It produces 1-celled conidia, brown color with a paler middle band. The conidial body widest at 10 mm with 1 hyaline seta. Colony on potato dextrose agar (PDA) is dark brown with gray aerial mycelium. Culture of B. rhombica T031 was stored under sterile mineral oil at room temperature at the Department of Microbiology, Faculty of Science, Prince of Songkla University.
Fermentation and Isolation The fresh mycelium grown on PDA at 25°C for 5 d was inoculated into 500 ml Erlenmeyer flasks containing 200 ml potato dextrose broth (PDB) on a rotary shaker at 150 rpm at 25°C for 5 d. The flask cultures were filtered to effect separation into filtrate and wet mycelia. The filtrate was extracted twice with an equal amount of EtOAc. The combined EtOAc solution was dried over anhydrous Na 2 SO 4 and evaporated in vacuo to obtain a mixture of dark brown viscous oil (830 mg). The extract was fractionated by column chromatography, eluting with solvent mixtures of increasing polarity (CHCl 3 to 40% MeOH-CHCl 3 ) to afford 9 fractions (A1-A9). (Ϫ)-b-Eudesmol (4) eudesmol (7) 12) The test microorganisms were Staphylococcus aureus ATCC25923 and clinical isolates of Candida albicans.
13) The crude extract was dissolved in DMSO. Serial 2-fold dilutions of the test extract were mixed with melted Mueller-Hinton agar (MHA) for bacteria and RPMI glucose medium for yeasts in the ratio of 1 : 50 in microtiter plates with flat-bottomed wells. Final concentrations in agar ranged 500 to 0.49 mg/ml for crude extract and 128-0.25 mg/ml for pure compounds. Inoculum suspensions were spotted on agar-for bacteria filled wells, 10 4 CFU per spot. The inoculated plates were incubatd at 35°C 18 and 24 h for S. aureus ATCC25923 and C. albicans, respectively. MICs were recorded by reading the lowest concentrations that inhibited visible growth. Growth control were performed on agar containing DMSO. Vancomycin and amphotericin B were used as positive control for S. aureus ATCC25923 and clinical isolates of C. albicans, respectively.
